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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a 
photoelectric transducer and a photoelectric cell 
using the same, which has excellent energy 
conversion efficiertcy and is especially exceHent is 
durability and energy conversion efficiency. 

SOLUTION: The photoelectric transducer . includes a 



conductive support, a senr^iconductor fine particle 
layer sensitized vynth a pigment placed on the 
conductive support, and a charge transfer layer. An 
additional semiconductor layer is disposed between 
the semiconductor fine particle layer and the 
conductive support. Also, a molten salt electrolyte 
or an inorganic hole transfer material is used in 
the charge transfer layer. 
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(57) [mm] 

ifm^m^ mmit^m^b^<^±^zmm^nfz^ 

^i^t(^rinz^(^iz^tifimimi-r^. ^i^i>z. mm 
mbmtzmrn&mmntfzii^mEimmtim^m^^ 
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izx^ xmm^tifz^i^m^L^ma x x/mmmm ^ 

[fS^«3) B?S^f4s«<7)^f^3!>*2 0%WT-C'S> 
!» i ?r!^fc f 1 * 2 tcf eiK«^>7t^JS 

^■thy&m^mm=¥-izm^x . ^wwLn.^mtmm^ 
^i^t<r>mz$ (^izmmi^m^mftztftm^t^m^. 
im^m 5 1 Boie*feSf4:e<7)«^*^' 1 5m&Lt. 3 0 

[ mucm 1 0 ] li^^i 1 ~ 9 <ov ^-mtHzimco^m 

[00 0 1] 

tz^wmiL^im\'^rz^m^mm'Fizm-th. ^^^iz 

[00 02] 

3!>^ x^yl.^-^J^$*n%iaTi:l£<. WAttt® 



(1^53^, l^37~740H, 1991^) iii.Xf%Wmm^2 

^m:-mm.±x^m-h^!mt£\.^zm\^h^t.i^x' 

%hfz^. 'imtc^w^^m-h'L.xw^x^h^xh 

0 , %z.\,z\m'^'^hi\.h^m(r>mifiy'o- yx-^ o , 

nk\^-^wt<r)^mL'i.zt>fz->x±mt^mmAz^x% 

x'hh. tfz. ytmm'^commi^x.fzm^. ^^wa 
^^<7)wsii.±^^^h<7>^ht. miKmL^<^mmx\ 
mkJ: K)mmn(^^^t:-m>^&^im^^j:^tix\^ 

jmm^i:im^^i>mmt^^j:^tix\>^i>. ciix 

[0003) 

^^j\^^-^mstm^m^L^'itfzt/tmmm^i5j:if^ti 

[0004 } 

( 1 ) mm.'ii^i^tzcr,±izm.m.^tifz-&mizX'ox 

( 2 ) ±ie^#:ii^7)ff^^*n5nmJJLh, 300nmJJlTT'fc 
h:it^^WLt-th±MZ ( 1 ) tclB^OTtm^^mS^^. 

( 3 ) ±ie^«s®<7)^pt**^'H5fe^#f*iS:f4^®ios 

P:g^J:Ot/h$v-»c:i:S:mSi:-rs ( 1 ) ±tz\i (2) 

1. z%m<mM^m=t, 

( 4 ) ±ie^<*ili7)S|i^^*-'2 OXm'X'h^^lb S: 
( 1 ) ~ ( 3 ) <^V%-rilj!>HciBK<^3e^Jg 

mm^titz^mm.^miii.i/m^mm 
<7mz-^h\.zimwm^Wi\nz^m^m=i-. 

( 6 ) ±imBWm(r>m.?i-i3i\5nm±. 300niniaTT-S> 
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( 7 ) ±sdjmt^m<7>^^mi!^tm^w&Lm=Fm<^^ 

l^*J:Ot/h$v^^i:S:^i:-ri> (5) *JtJi { 6 ) 

( 8 ) ±m&mm(ommi^2 o%wT-ci>-&^ t tr 
imst-ts ( 5 ) ~ ( 7 ) co\^-rtii}-izssm<r>^mmwi 

(10) ±ie^f^®i5J:t/*fe^®<^ff<^*^'-eit-rit 
15nnim±, 300nniWT-C'fci.C:i:2r!|$iai:-rS {9) iz 

(11) ±iB4^®f*:iifcJ;lXffi^«OSP^^*-'luiB^ 

( 9 > ( 1 0 ) tciEt8co3tl^«iS-?. 

(12) ±fe4^l*ilfcJ;t/^^®oSP«^*^'2 0% 
UilTT'fc^3i:^!t$^t-r& ( 9 ) - ( 1 1 ) 

i^sifc-rs ( 1 ) ~ ( 1 2 > <Dv-^-rfL*»icie«6<^»fe^ 

(14) B>iie«?^^®tcil«OE?L^J««SS:fflv>Jt^ 
i: ^!ftiSi:^S ( 1 ) ~ ( 1 2 ) OV^-r^7!>>tCieilOdK 

(15) ±fa4illljE?L^M«^:f*Wbffl^#*-r.|. ^ t 

t:mtt'ti> ( 1 4 ) imco^ms^m^^, 

( 1 6 ) ±ie ( 1 ) ~ ( 1 5 ) <7)v>-m*»tiB^<7>3^ii 

[0005] 

imM<7m&<mm} aTiz:^^mz-^\^xmmtzmm 

tm:\iz-^^^xmm-^ , ^^B^cfev^TfesiMS l^^ 

m. ^Lx^mmtimizm^mzm^Lztih^m'^ 

i^miBMLfzmmM^miytm^m'i'iziufhi^ 
mm&x'h*), ^Ty-\^tLxmmti>. cicr>^m^ 
t^m'=Fiii^mmM(^^MTx-^Y^^mzmm.tmmn 

mn<r>^tiym,SMt^m& (Photoelectrochemical c 

ell) tLxmt:fi'fp>ti^. ^mmim^i^imi-m. 
mzii^m^^m^'^ti^^wmiL^mxho . smiz 
mtxmf^ti. mmmfSixi,^mm^x'i>x\,\ mt 
mizxmLtimi^mizj:'>xm.>R^Mm^i:mi& 

'i'^^mi>mtk^(omm^izfixL. mx^titzmmw 



5. m^FmxLf^^^im^toxmvtimimb^ 

0. ^mtm^hmmnmmA'pc^m^m^mzX'ox 
m^izmTc^ixm^^nh. ■t^j:h-h. mmm^t^ 
±ip^im^tzmmn^\m&'Si^x'mmiii:9i: tx 
nmtz^^tL. mm^mm^mx^mtitmzm*). 
^mim^-th. 'SriD. ^^mx'iimm^ibhhcD 
CO. ^ix^ixcDmconim.^ (fzbtti. mmmmi^(^ 
mmmb^^comw. m^bmmmmcom^. m 
m^mmbnm(r>m^^j:if) icfev^ra. mi:mm-?> 

fz^xh-^xi^j^^K 

[0006] 2|s:^HJtCt}V^T{i'®3t® {^mm^ 

m) bmmii^i^b<r>mz. i¥-mi¥itziit&mff>m 

t:mnh:ibi!>mtL^^ {im:Z(Omt:T3\^mb\^^ 

imn'f-mizm\'^i;>ti?> t<^)i:Piaj<^*><o^fflv>sc: fc 

**-C#S. »*H-^#«£i:L-CJ4. TiOa. ZnO, Sn 

Oj, FejCb. WO3. NbjOs. CdS. PbS, CdSe. InP. GaAs. 
CuInSj. CuInSezT'ibO. ^tC;»iL<{i. TiOa^JttiN 

b2%x'h*). iSii>ntL<imozX'f)h, ttz. -t3\^ 

if^LV^J&iSii^st LTIiAhO^, CaF2, Ce 
F3. CeOj. LiF. MgF2, MgQ, NaCl, NaF. NaaAlFg, Nd 
F3, P<ff2, PbO. SiO. Si(^, TajC^. ThOj. ThF,, TiO, 
ZrOzJ&^ib'S.. #{C0iL<(4, A>203, LiF, MgO. SiO, 

siOiX'h^, ^tih\im^xm^^xix^<. tfzmiik 
ms^mnmcom^x'h^. ttz. T3\^m<o^m 

* 2 0 % tJlTT'S) S 1 3&»'iif * L < . 1 0 %iaT-CS> 

[0007] ijctc, %m^m'f-mMmiz-:>\,^xmm 

H S-qr -x zrtznm-thWLMicrtytX'm 

m't^bBmm^'fbmmr¥^jEm±\:,^, zc/)b^ 

^7:>«^ A- U T- i: ^5: 0 T y - H«gri^-^;c ^ n 

m (lEiz^m) <7)^x'&M^mmm'i'i:^^Ltzb 

e^tc:i8;b^=^-^'>T-<7)ig|^i: LT 1 O'^-l O^m 
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No7. P77 (1976) , igffllE, 

feBi. 20, P370 (1978) izmm^tlX 

[ooos] UTti. i^*J^y. yfu-^-^M, 

[00 0 9} iff* tV->^JR<7>;*7P3y::xHi: LT. ^r? 

9)V<r)mm. ^Vi^J^. SIS. fd\ ^, ry^^y 

!}%^f*i: t-C{4ffil'a\ ^tf'J'^A, ^yv'^A, 

(TiMvyim. m-4y-j^Ms(^mmmtimfhix 

[0010] *^BBcfflV^i^ix^i|^<!|si: LT J: OW* 
t<Ji:. fl:f*cW{C{4Sk TiOj, SnOa, FezOj, WO3, Zn 
0. NbzOg. CdS, ZnS. PbS, 81283, CdSe, CdTe, GaP, I 
nP. GaAs, CuInSj, CuInSe2>{)«#Jf ^ixl.. $ ^>tCiaFi 
L<{4Ti02. ZnO, SnOj. FczOg, WO3 , Nbztl, , CdS, Pb 
CdSe, InP, GaAs, CulnSj, CulnSezT*) 0 . J^t-iff 
*L<{4. TiO2i?t(4Nb20bT'J>'9. Slt>»* L<l4TiO 

[0011] 2|5:%BBcfflv^/i>ix^iJi^f*cti, m^H^aT' 
*>4,v^ ;?n^- X<0^immTf>mt L 

10 0 12] ztli^(D^^Mml'(^n.mi, 

tLX 5-^20 OmXhi>Z.ti)mtt<. mz8 — l 

{-mt=!' ) (D^i^n^b txa o. o i - 1 o 

OMmX'h?>^i burnt LV\ 

[ 0 0 1 3 ] Sit , 2^mm±(on.^->)-^ x^^^po^^t 
xmytimL^'^txmimm^:f^±^-^hm6^x\ 



[00141 ^mm=f-<^>immi. ry 

-'l—y/V-aiOf^^j ri/*fc®tt ( 1 988^) , }$m 

iTj J (19 9 5) ^iCifi®OV;U-yyU^, #*,$.*<5D 

XJK^^jffllj *TOS>, m3 5^, ^9-^ 1012 
H*^<b 101 8H (1996) le^c^yVP-ryU^S^iif 

[0015) tfzD e g u s s att*>'^ t;tiS-ft%2: 
[00161 *7tl!-ffc^:?>'<7>J©-&«±iB«:OV;l— 

y)v-V)vm. mm^m^m^^x'mim\iA^^m 

mLbmmmis mm.\^m ( 1 9 9 7 ) i^ie^co^ 

[00171 mit^-^ y<7y^\i±ticoY)u~yfi'm<7) 
o -hmz^^i—fmcr) r i^^—i-ji. ■Ty^'^ypy ■ 
-b^Sv^ • y-»)-x7^-f- 0^, ^ 1 2-^, 3 1 

5 1^--Ji}^h3 17 1 '^-v (19 9 7) j fBK<!D5t> 
10^ 1^9-^. 24 1 9'<->'':6»'b2 4 2 5'<— i^'j 
[00181 mti-^ y\i±b LXr^^—^bfV^ 

Lxn^tii., :^^mcrmit^:S' ya. Ti-^^—^-tm 

3mv>*5&«if i L < , 8 0%JjLhT*>«. i: hlzM 

i)m<. mmizj::^^vmm=F(7>m.mi)i'j'-^^\ =s: 
ti. T^^—^^mti. xmmmmizx 'otittfy^zbt/' 

[00191 ^fi:m<7>mmb^j:hmm.^nmi. ^ 
m<7)X 3 iz^[im^<r>i></)izmm^t^hi>i><^i!/'. tti 
iimim^zmmm^-^tsmmm (mmm) ^^^h:^^ 

-5>. ^^com^nt L\'^wm\b txa^m mum 

-xxm-^^im. mitxxt,zy vm^ Y-ri,i-zh<r) 
m) ifimfhtii,, ±ximm^m<^w.^i>i. 0. 02- 
1 0 txm^X'h^zbifii^t.L\.^, 
[00201 m^\,z^mm-hfz!t>izit. 
imm-t^mmj\^^\ii^bnm(r><}^-^j:< b i>-:fj^mn 
mzmmx'^j:inni^j:<^^j:iK ^wn<7)ytmmizii\^x 
li. ^^ii^m^mm■hmm.i3^nf^immx'h-JX± 
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[00211 ^m-is^^siiaffifiiiiJ&^ffii^sj: » 

t LV^^BSfil(7)®fflt LT{4 1 0 0 Q/TMTTh 
0. $'^>tc»* U<ti4 0Q/[IllilTT'ft-S. ^COTRB 

tc<i!^t=Mis»i^ V 0 . 1 siyummx'h s . 

n miO^ffiTtiS ) (^)m^mi>^ 1 0 %JiiLJb-C'S> -g. CI i: SrS 

izii. r-hyT-t^Jl^-tjl'X3-x (TAC) . d^Jx^ 
i^yT-i'^^t'-h (PET) , 7itU:^^\yyty:$'U 

— h (PEN) . >-y'J::fi^^'^y^^VX7'Uy (S 
PS) , dfy7i::ilx'>'X;U7'f H (PPS) . ;Kl>;* 
(PC) , ^UTUl^-h (PAr) . ;KU 

xyPT'^j-y (PSF) . :ti*ja^X7-)i'Xji'y^y (pe 
S) , 'jx-x;M 5 K ( PE 1 > . ^^l>3r^7 

xi,L<liyyX-f'-/'^c^-^1¥lin^^tc'70. 0 1~ 
1 0 0g*i»*Hr^. 

[00231 mmmm^mu<7)mi^Tifh smx-^m 

10, tg, -•/^;l^£7)^JR*«ii? 
izy ymi \^-y'Lfzm^txX^ ttzli l TOmi}^(y^ 

mmm 'km^msL<.zm.'<ifzh t , SBj^m®±t=^is f 

AM7feftO®T<il~l 0%. J:')»itL<(il~5% 
X'hh. 

[0024] ^mtt3d^Hc±(cT5l#Jl&^ft^:^ai: 

m^mmc^mirmfh^itti^x'^h, z(r>^x\ %^ 

mmmniix/^^yxj'^'y^mM. wmmmmm.'^x 
^■<y i^^mi:m^^xm^(7>^ 'j:frcn5 zti)<T^ h . 
m^^mi.z-y\^xki. m^iz9f^-tmmi<r^mwmt'=f- 

[00251 ^wm.m-^T^\^m±<>zm'th:Hm 



mn^ij^tLxii. mfnm. mmmmtmmThi>. 
[00261 ^m».m.'=F<^Wimi:i^m-ti>:mt v 
xiim^<r>Yfi^yjumcrm. fiMxtDm-tirm. s. 

tr-^m-hmzmu'px'm.m^t Lxmta^'^^cDtt 

y^rt\;)VT)V^—)V^ i/'^DD^^y, T-fehv, T-fe 
'j^\,zm t T .-K 'J x^ yy U 3 -iv^j: *J v-. 

10 0 27 imWimtLXii. TTUy—i^ay^it 

Lxu~ym. "f^^/ym. ^-9vy-yjkt\.x:t.T 
—r^ym. y'u-v^wm. ttzTruy-i^ayb;^ 
-:$'vyyim—m^X'X'^hi:jc7)tLx. m^^ss 
-4 5&9'^^j^mzm^^tixv^hy^^--f^-m. * 

m^W2 6 8 1 2 94#. Pr2 7 6 1 4 1 m2 7 

6 1 7 9mmiZMm<^Xy^ K* y>'N'S, X:?Xh;P 

[00281 ^^iimmmt lxm. mkii^hCM. Jt- 

fis. x7o-yemm-bm^L\>^, x^^j-y^mu^ 

[0029] m^mi.^w:mL'f-<^Tmf^'^m. m 
mmwm. -^KvSttsij^^NM y-f-m<^mm><zx o;^ 

#<t^$^l.lx. (0!l;t(^O. 0 1~5 0 0Po 

ise) TiiX^;^ h/U-S^'g >^^-vX i L 

< . im^m ( 0tJ;t« 0 . 1 PoiselMT ) X'liX 5 -f K 
* >x L < «i V ^-A-a i> t < {iX t i'^** 

L < . %-=3:Mtc-r ^ i t ti'^mx'hh . 

[00301 ^*3, X:?X WU-i/g y^tc i^iSfiiJK 

[0031] o i,zm^m(r>w^w.. mmm.. ^ 
[00321 $ h\,z. ^wmiL=?^^m\tmmtm^ 

m^izi>^mm;tnii^^Th^. ^mm^izi^^ xrj'x 
^m^^-m.mmdm.tim*)Lxi>x\.\ ^^iz 
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[0033] -wtiz. ^^i¥mn^^m<7)m^i}^m± 
■t^ii ifmms^mmmfz o cr>mw&m&i)-mz. ?> tab 

ifi. ftSWtcfi 0 . 1 — 10 0 tJiisiX'hh . L 
Tffl»r^-&%&lil~3 0)um-C-^^C:i:*^'»4L<. 2 

^Wlv?^tz^crm;t&mtO. 5~4 0 0g. $<?>(C 
{i:5~l 0 0g*«»iLO. 

[00341 ^^w^\mmi\&-ii^Wf.zm^Ltzm 

iBti4 0-0^X117 OO-C*^1lr35>0. X^ntLKlil 

0 0 'CliUi 6 0 0 'C&.TX'h h . ^ Jn^SB#^{i i 
0 1 0 ^m^JSX'h ^ l» V- 7 t St^. 

[ 0 0 3 5 1 itrnxmrn. ^i¥m-(mmmt: 

^wm^<^%=f-w^%mi:mibhm&ix\ mum 

[0036] ^f«;s©^^®{i^< ofeS^ijft^-r ^ 

^cotz^i^mL^'^m^^mfii.izmmL 
tzms.x(7Mwmi. ^mmznLx i ofgijUiT'& 

h L< , $ <i>{c 1 0 O^JiLhT-fc-l, ^ t *<fiF 
4 Lv-^. c:<^±l5Rtc«i!|ti:*JRSti^v->3&>\ ffiS 1 0 0 0 

[0037] ^^mz^-th^m\mw^ mi,z^ 



J: p tc?ft-^-r-i.feSi: ^<r>m^^MM^ti}<X'^ 

h, :iohi^^\i^Mim.=f-<7mmiizn^hm^^j: 

S-^S (interlocking group) ^^LX^^hZ-tifiift. 

v-ry*. -p(o)(OH)2«. -op(o)(oH)2a. ^ti 

^ 1/ - h J: r/ a - ^ N X y 1/ - h (7) J: o =5: TT S^tt 2r 
-P(0)(0H>2». -OP(0)(OH)2S*s#tC*?iLV-». ^il<i> 

[0038] ttTtC^I^BB-Ciif* L<fflV^*i>ii§fe5gSr 

i'kW^mt LTti, 0iJi.{f , 7K:ffl#it4927721-^, |SM68 
4537^, 1315084365-^. 115350644-^. [5]5463057^, |§|5 
525440^. #^^7-249790-^. ^^¥10-504521-^*5^: 
t^ffl|g!HFlt98-50393-tO«-B»NBIIfciBii«Ot§flc^35i*# 

[0039]$ t>\<zi^%mx'm\<^h)\^y-~'^j^^^m 
JiTies^ ( I ) •ra$ix-s.fe**^'»tLv^. 

slid) (A,>pRuBaBfcBe 
5t ( I ) p{iO~2T'fc'9. i!f*L<{i2TS>^, 
Ruti^UT^^n^ASr^-r. AitiCK SCN. H2O. 
Br. I. CN. NCO, feitX S e C N*»^StR$iX 
hW&=f-X'hh. Ba. Bb. Bcti'fiX'^tLSfcitCjaT 

<7)B- 1 -B-8*>'^,ailR§^ll.^^^lll^^a^^■cfc-l.. 

[004 0] 

[-fbii 
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COOH COOH 




B-2 



N N' 



PO3H 




J-U » 

'N' ^N"^ ^N' 



B-4 



.R, .Ra 



B-5 



B-6 




N 



N 



B-7 
HOOC 



=\ COOH 




&-8 



HOOC 



COOH 




COOH 



[0041] Z^X\ RMymmT. ^NO^r'^Jig^, 



umimix-h-^xix^m {m^m. m-^) -cfcoT 

[004 21 jaTt=*l|BJt=fieffl-ri.^mi§f*:fe^<^» 
[0043 J 



No. 


A. 


P 


B. 


B. 


Bo 




R-1 


SON 


2 


B-1 


B-1 






R-2 


CN 


2 


B-1 


B-1 






R-3 


C( 


2 


B-1 


B-1 






R-4 


CN 


2 


B-7 


B-7 






R-5 


SCN 


2 


B-7 


B-7 






R-6 


SCN 


2 


B-1 


B-2 




H 


R-7 


SCN 


1 


B-1 


B-3 






R-8 


CI 


1 


B-1 


B-4 




H 


R-9 


1 


2 


B-1 


B-5 




H 


R-10 


SCN 


3 


B-B 








R-11 


CN 


3 


B-8 








R-12 


SCN 


1 


B-8 


B-2 




H 


R-13 




0 


B-1 


B-1 


B-1 





[0044] 
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R-17 




COOH COOH 



[004 51 
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R-1B R-19 




[0 04 61 ^?imTB^L<m\'^i^tihM^yitm 

li. '^mW- 11-35836-^, 11-15 8 3 

9 5^. #m^l 1-1 6 3 378-t. ^^¥1 1-2 
14 7 30-f-. 1-2 1473 1-^. ®:WftflP 

8 9 2 4 1 1 ^iSit/P 9 118 4 1 #<^#B^*tC:fB 

y ■ JIA • ys— -7— (F.M.Hamer)^ r^7^C?-»f ^ ij .y 

-f H • 3 W?'^>'X (Heterocyclic Compounds-Cyan ine 
Dyes and Related Compounds) i^gy-'^-fU — • 
T>'H • -9-yX(John Wiley &; Sons)it-— a— 3 — 
^'^ uyK^. 1 9 64^^. V-'— •XA X^'— V- 
(D.M. Stumer)^ ^^f'O^^^ ^"J •y^' • 3y>'\'»>>' 
X-X'^.v-A-yl^ • ht^ /:?:^ • ^ y • 1Slli?--f ^' y y;? 

• 'tr^XY^J— (Heterocycl i c Compounds-Spec i al topi 
cs in heterocyclic chemistry) j , m 8$, ISl 4 
15. Il4 82*»i?>5 1 5H. i^'a :^ • 'J- • T^H 

•-«;->X(John Wiley S; Sons)tt-— a— 3— . o>' 
19 77^T<J, ^U yX- ^5;^hU— • ;t:/- 



;K>' • nW^'^yXCRodd's Chemistry of Carbon 

Compounds) J 2nd. Ed. vol. IV, part B. 1 977T<J. Hi 
5^, ms 6 9*-^>4 2 2M, x;Hrb'T • nf^x^X 
• f^Zf^J /■^ ■ fiVJ^—— • >^ J? (Elsevier Science 
Publishing Company I ncJttTfl, Xjl— 3— 3?®Hp 
1^1^1,077,611^. Ukrainskii Kbimicheski iZhurnal ,|g 
4 0^. 113^, 2 5 3 — 2 5 8H. Dyes and Pigment 
s,||2 1^. 2 27~-2 3A^iiXl/^iXh(n>-^\,z3\ 

[0047] ^wmm-\>z^m^mM^^h:f5m\i^ 
m^mmthiJK i:>L<\i^mmwii^mwmiL'f-m<,z 

^j:t't>mt^. mmmcom^. ^mcofmnm^x-'^'y 

-C <> i L , ^m^7-2A°f790^lZim^tlX\>^i>X 0 c 
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[00481 mmi. ^m<^mmmzm \:.xmsMmx' 

rSH«(N. N-i^';<^yl^7h;P^r5 h\ N. N 

y'lli^Vy. x;:?.x;l« (l^Kx^;>, i^S?r^>>W 
^) , «S?x;?.x>'l^ (^Si^'x^;l., ^^x^l^^. 

x-7^;i^, '^y-fefy. ^;^xy^) ^Zit^c^-^mH: 

[0049] m^^i:>^wmLTm<r>mm^tnm. 

-m^k^Wi mtao. 0 1—50 OPttise) -Ciix 

[ 0 o 5 0 ) cc7>j; d iz^mm^m.<r>m.^B.. m^p*. 

[005 1] fe«c^i£fflfi«i, ±m.\ 1 m2 S/i 

00. 0 1 — 1 0 0a'>^/l^*i»iLV^, i/^, feS<5^ 

TO. 0 1 — lm^;P*<if*Lv^, iOid^fe^ii: 
[0052] *Si«iDfeSiO#«{i«^^1±|g£7)5'|-SL{=^ 
S-®«|titcfif Pit t V ^. JiMSf^. ¥^f*^ 



[0053] #-&^i:fefgPl±£7)ffiSf^ffl^ffi}^|, B 

6^x'^(Dib^%:^m.m^'<±xL^\>\ 

aTkli-ft-^fc LT{i;i>;i'd?=^f i^yPSS-ig-t- SX7^D>f 

aLTtJ:V^. tV^TSV^SfctT^eUi^-y. 4 

-tert-y^;l.fy i^'y. .-try b'r^;Ph-'J S^'V^^^^ff 

[0054] WF. mm^mmiz-y\,^xmL<mm-t 
mM^mmit^m<^mm\,zm-i:wi-th^^i 
^-r^mmmnmti^^^hmx'hh, ^wnx'm\> 
h^t<7)X'^hitmmti:mMmmMm<r>mb lx\±. © 
4 ^ y^mim t\^x. mmjm<7>^ ^ yifimm Ltz 

:^y^^^^mmMmf^m. $ i^izimwrnmrna^m 

[0055] mmMmmma. ^■^m}^mtm:!^.^(D 
m±t\>'^om}kip'(^^%miz)y\>xnt tv^. ^wn<n 

%m^^mTizmw^mMn^m\.^^^\t. muim 

95/18456-^, #^^8-259543-^, mMAt^, WJ(>Sm, 11 

^. 923H mi>zmm^tix^^i>\i^}-j~^M. 

»i Lv^t,co«2 0 0-CJ.:iTTl§ill*t^fc'5:^^t><7)T-«) 
0 , i:>iznt t < *4 1 5 OrmTt«*5Si: ^1. t 
«D-C*>*. 6 0*COT<^MStc:jglr^iag-C^i!t*tlti:=3r 

[oo5em^L<m\'^^:Lt<7^x^hmmm.tLx 

(4, Tie-jR^ (Y-a) . (Y-b) SIX (Y-c) <?)V^-^ 

[0057 ] 
[•fb5] 



(a 1) )0 1-1 4 377 1 (P2 00 1-^ 



n 

(y-a> 



(r-b) 



[00 58] (V-a) Q„*iMSJS^i;fttc5 

-r. %x\mmm.=i-. :^mm=f-. m.mm,=f-. itsj^^s. 
coAu nnt. L< . jr^-9-y-;i^x{i^ syy-^ni 

f'Ji^'y^, b-l>5i^>S. fKrS^v'y^. e^^-' 

[0060] HKst (Y-b) kry\mmB.=f-x\i'xy 
w.=f-^m-t. -m.-^ (Y-a> , (Y-b) m/ (y-c) ^<m 

(*f * L<\±m.mw.=m i -24. ii:ii4«-c'S>-:>T t^^ng 
^X'h->x t , ^ ^ T i. i < . fi«Jt tt'^ 

[00 6 11 t.fz. (Y-b) •fc^Ryi— Ry4(7>'5*> 

2om±*<2>,Hc^L-CA„ 2:-&tf^^^#S6^^®fi£ 
UTt,J:<. -HR^ (Y-c) 4><7)R,,~Ry6<^3*>2oJ.:jl 

( Y-a ) . ( Y-b ) ( Y-c ) 4Jc7)Qy , J^tXR, , -Ryg 

rti, VNO^VS^^ (F, CI. Br. I^) , i^TJm. T 

iva^um {:<v^i^m. xhdfi/^) , Ty-D=>f 



I I 
(Y-c) 

s^) . rsHS (r-fe^;wTsys. 'oy-fyuT^ 

*^) . r;w=^;i^ (y^/PS. x^^ua. 7°DbVP 
-^yyabvufi. i^^'Qyob•;^ffi. yf-^wa. 2- 

;i!?;t'df=5fi^xf-;W^. ^y^'Vl'tt^) . TU-;^* (7 
xri;l^. h;M;Pa^) . (b-y^-'/l^, >f 

5^yU/Pa, y5::iyPa^) , T)V'r~)Vm. (.^l-)^ 
a. l-ra^-;V^^ ) mii'^mf hixh . 
[00621 HR^ (Y-a) . (V-b) Xii (Y-c) fci 
^^^fx.h\'C^Mt. Q,iX«R„~R,6 2r:n-LT^»«c 

[00631 ^tl^><^^ltiSt4. mkxm^ LT i> . 2 

yAoyy-ftil^-f*:^ (ci-. Br^) . NSC-. BF4-. P 

Fs". CIQ,-. ((J3S02)jN-. (CF3CF2S03)2N-. CFaSO^-. 
CF3COO- , Ph4B- . (CF3S02)3C-#*W* UV-i^Jh LT# 
tf <i>it, (CF3S02)2N-XtiBF,-T'ib-g.(O**ct Oif * b 

[00641 ±iffi§BS*g{4. ?§^i^fflv^=5rv^:&*>'iff t L 

*<3 -^fUg-Cfc -i> ^ t J&^if * t < . 70%i.Xhf S> I. C 
[00651 ®»Mffl^!|%>K:3'>9g2:aS!lirtSO*««Fi 

tC*tLT0.1-20«S%T-?>^i7)*iifi 0.5~5« 
[00661 mrtc. 2|s:5|BBt=*>V^r»il L<fflV-k^>il 

[00671 

[-(tei 
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Cfl) 



I 

CeHi7(n) 



Y1-1 X=t 
Y1-2 X=BF4 
Y1-3 X=N(SP2CF3)2 
Y1-^4 X'PFe 



Or2) 



o 



I 

Ci2H2s(n) 



Y2-1 X=» 
Y2-2 X=BF4 
Y2-3 X=N(S02CF3)2 
Y2^ X=PF6 



(Y3) 



a. 



N* CH3 
I 

C4H9(n) 



Y3-1 X=l 

Y3-2 X=BF4 

Y3-3 X=N(S02CFa)2 



(Y4) 



(V5) 



or 



CHa 



I 

CH2CN 



or 



I 

C4H9(n> 



Y4-1 X=l 

Y4-? X=BF4 

Y4-3 X=N(S02CF3)2 



Y5-1 X=l 

Y5-2 X=BF4 

Y5-3 X=N(SC^CF3)2 



(Y6> 



or X- 

I 

C4H9(n> 



Y6-1 X=f 

Y6-2 X=BF4 

Y6-3 X=N(S02CF3)2 



[00681 



(a3))01-143771 (P2001 



<Y7> 



(YB) 



(Y9> 



(YIO) 



(Y11)- 



<yi2) 



CH3-'^>^'*^C4H8(n) ^ 



(pHjCHsCMsGHa 
(CH2CH20)2CH3 



(pH2CH20)2CH3 



CH20CH2CH20CK3 



(CH2CH20fcCH3 



(^CH2CH20)aC^^ 
(CH2CH20)3CH3 



Y7-1 x=r 
Y7-2 X=BF4 
Y7-3 X=N{SP2CFa)2 
YT-4 X=Br 

YB-1 X=l 

YB-2 X=^F4 

Y8-3 X=N(S02CF^ 

Y9-1 X=l 

Y9-2 X=BF4 

Y&-3 X=ISKS02CF3>2 

Y10-1 X=l 
Y10-2 X=BF4 
Y10-3 X^NCSOjCFafe 

Y11-1 X=f 
.Y11-2 X=BF4 
Y11-^ X=N(S02CF3)2 



Y12-1 X=l 
Y12-2 X=BF4 
Y12-3 X=N(SOaCF3)2 



[0069} 
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on3> 

X- X" X=^ 

+ ♦ /=\ Y13-2 X=BF4 

ln)C^^'^^^^^{OH^'^^'^^^C^H^in) Y13-3 X-N(SP2CF3)2 



<Y14> 



Y14-1 X=l 
Y14-2 X=BF4 
^tsi ^Nt. Y14-3 X=N{SQ2CF3)2 




X 



(ri5) 



CY16) 



. , ^ Y15-1 X=J 



Y15-3 X=N(S02CFa)2 



^ X" X"^ ^- Y16-1 X=^ 

CH3--/_JN- Y16-2 X=BF4 

— ^ — Y16-3 X=N{SQ2CF3)2 

(Y17) 

X" ^ X" Y17-1 X=l 

CH3-f/_^(CH^—f_N-CH^ Y17-2 X=BF4 

— — ^ Y17-3 X=N(SQ2CF3)3t 



[0070] 
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(Y1B) 



CH3CH2— N— C4H9(n) 

CH2CH3 



(Y19) 



CH2CH3 
CH3— N— (CH2CH20)aCH3 

(CH2CH20)2CH3 



CH3{0CH2CH2)2— N- (CH2CH20)2CH3 
X- (CH2CH20)2CH3 

<Y21> (DC3H7 

(DCaHy— N— CHaCHa X" 
CH3 

CH,CH3 

CH3CH2— N— CHjCHjO-^^ ^' 



I 

CH2CH3 



(Y23) 



C4H9(n> 



(Y24) 



CHa' 



0 



Y18-1 X=l 
Y18-2 X=BF4 
Y18-3 X=IVKSQ2CF3)2 
Y18-4 X=PFa 

Y19-1 x=:r 
Y19-2 X=BF4 
Y19-3 X=N(5Q2CF3)2 



Y20-1 X=l 
Y20-2 X=BF4 
Y20-3 X=N{S02CF3)2 

Y21-1 X=l 
Y21-2 X=BF4 
Y21-3 X=N(SQ2CF3)2 



Y22-1 X=\ 
Y22-2 X=5BF4 
Y22-3 X=N(S02CFa)2 

Y23-1 X=^ 
Y23-2 X=BF4 
Y23-3 X=N{S02CF3>2 

Y24--1 X=f 
Y24-2 X=BF4 
Y24-3 X=N(S02CF3)2 



[00711 



[-(tioi 
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Cf25) 



C4»m 

CHs— P^CUHeCi* 
C«H9(n) 



(Y26) 



^- Y25-1 X=l 
Y25-2 X=BF4 
Y25-3 X=N{SQiCF3)2 



C I) 

o o 

CH3CH2(OCH2CH2)2 (CHsCHsOhCHjCHa 



Y2fr-1 X=l 
Y2©-2 X^BFi 
Y20-3 X=N(S0^F3)2 



(Y27) 



0 



V- Y27-1 X=l 
j ^. Y27-2 X=BF4 

(CHaCHaO>20CH2CH3 Y2>-3 X'=N(SC3l2CF3j2 



Cy28) 



CH3 



CH3 



[0072] 



Y28-1 X=J 
Y28-2 X=BF4 
Y28-3 X-^SO^F^ 



Utl 1} 
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CY29> 



(Y30) 



♦^Et Y29-1 X=\ 

Me^ A .Me X" ^2^^ X=N(SO,CF3fe 
N N Y29-3 X=BF4 

Me Me Y2^4 X=PFe 



+^Bu(n) Y30-1 X=l 

X Me X- X=N(S02CF3)2 
N'' Y30-3 X=BF4 

Me file Y3CH4 X-CF^SOs 



(Y31> 

Y31-1 X=l 

♦^CHzCHjO^CHs Y3^_2 x=N(S02CF3)2 

Mb^ a .Me X- Y31-3X=BF4 

N N 
I I 
Me Me 



(Y32) 

Me^ Y32-1 X=l 

Me^ A .Me X" ^32-^ X=N{SQ,CF3). 
N Y32-3 X=BF4 

I I 
Me Me 



10073} 



[-fbl21 



(as) )0 1 



-143771 (P200 l-%7 1 



(Y33) 



CH3-<OCH2CHi^^^CH2CH20j^CH3 Y33-1 X=l 



(Y34) 



Me. 



I I 
Me Me 



Me 



i i 

Me Me 



Me 



Y33-2 X=N(S02CF3)2 
Y33-3 X=BF4 



Y34-1 X«l 

Y34-2 X=^f{SQ^CF^)2 
Y34-3 X=BF4 



(r35> 



c 



+^CH2CH20fc-CH3 
N 



Y35-1 X=l 

Y36-2 X=N(SPiCF3)2 
Y35-3 X=BF4 



(Y35> 




N' ^CH2CH20CH2CH2-r'^^N-^°"* 



[00741 ^^mx-mmmzmmT^ hmmii. m& 

;l^x-T-;P, ;KU7'ob'lx:x^'J rj— ;^i/T-'^^;^x— 
7^/^^i:<7)^^^x-x-'^^. ^^j-y-zu. x^'y-;u. 

3— yp^yr/l^^f/ux— f;K 'Jx^u^^un 

— y T;P^;Px-x^U. ;K U 7'n tr 1/ y ^ i; 3 — 
^:yT/P=¥;l^x-ryl'=5ri:OTyP3-;P®. x^l^y^^ 

MT-'U 3 -yP-® , T-fe h - h 'J o i/- h 

m\±^m.^Lxm\^xhx\\ 



Y3&-1 X=l 

Y36-2 X=N{S0jCF3h 
Y36-3 X=BF4 

[0075) m<r>mW^h LT {i. Li K N a I , 
K I . C s K C a 1 2 ^:i:<?>^JS3i'^-ft!H9. L i B 
NaBr, KBr. CsBr, CaBrz ^ift^ 

[0 07 6] ^Jt, J. Am. Ceram. Soc .. 

80 (12)3157-3171(1997) ^CiBig$^^TV^S i O^ter-r 

[ 0 0 7 7 ] :5rt3, mm^mm'p(7):^'^t lxh i o . 

0 00ppinJ,:ilT*«ifiL<, $/i,tCiifiL<(S2, 0 
OOppmmTT?>0. !RptC»*L<«l OOppmJU 
T-C$>i.. 

[007a) *^BBx-ti. mmmiytf^j v-^d. ^r^f 
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"Polymer Electro>yte Reviews-liiJ;t^2"(J. 
R.MacCalluD^iC.A. Vincent<0^li, aSEVIER APPLIED5 

Sriif * L < C: i: I. . sT-f lV*fMmmi^ 

\,Zif.^^)\^^^h^\ti. Chem Soc. Japan, Ind. C 
hem.Soc, 46779(1943), J. Am. Chem. Soc, 111,5542 
(1989), J. Chem. Soc., Chem. Commun. ,1993, 390, An 
gew. Chem. Int. Ed. Engl., 35,1949(1996), Chem. Le 
tt. . 1996, 885, J. Chm. Soc., Chem. Commun., 1997, 
545{Cf£K$ixTV^^'fk-^!fe&<$ffl-ri>i i:*JT'# h 

t\.zx '>xyM}L^^th-nmt>m^ l^^. ^"i-age^y 
v-jix^ y^^-mm^ 2m&i±.^^hit-^x'h 

[0080] mMi(^mm\.z\.tiBmmm. mizmm.<rr 
jLiimmMm t *^Hjtcfc^ ^xn^L<m^yh^t ^x 
#i>. mmEiimmmAtLxii. 3^im{p-(Mi) 

(J. Phys. D:Appl. Phys. 31(1998)1492-14%) . 
iyTyikM (Thin Solid Filins261 (1995) 307-310, J. A 
PPl. Phys. 80(8), 15 October 1996. p4749-4754. Che 
m. Mater. 1998. 10. 1501-1509. Semicond. Sci. Tech 
nol. 10, 1689-1693) m^mf^^iki^X'^ . '^lZ3^ 

[00811 ^^mizmm-^m^j:^mEiimmnmt l 

Xii. N. H'-'Jyx.-fl^H. N'-b'X (4-;<h^5/:7x 
-yp) - (1, l'-\LyjL-)U) -4, A'-JT^y. 2.2', 
7,7'-f-h5^X (N,N-i;^-p-;>< h^i^y j^—JUT S.y) 
9,9'-Xb'oh':7;U;tUy. 1,1-t'X {4-(i^'-p-M> 
/PTSy) 7x::^;U> i^^viy\^^y<7)3ISi3^mmT5^ 

y=L~ -yViw^ Lfz^mm i^r s yit^ ( nwm^ 

-194393-^^$8) . 4. 4, - h'>^ [ (N-l-f :7^;U) - 
N-7x^;PT5y] \zy 3L-)VX'iXm^ixi>2'mkl.<^ 

3^T ^y^^?f-2 m\:}.±.<m^mmm¥m.mm.^\,z 
m^Ltzj^mmr ^y (#^¥5- 23468i-^^#8) , h 
:c.~)i'^y^y<r)mm¥fX'X'<7-j^-x vmm^^ 
•fh'^mmv'jrsy i^wAmwA, 923, 774-^. n 

m^4 -308688^^|g) , N, N'-i?7X-/^-N, 
(3-:<^)Vy - (1. l'-t'7xri;l.) -4. 4'->'' 

Tsym<ry^^m=JTsy {^mmm, 764, 625 

(4-i^-P-M»;PTSy7x-;u) -v-^i^\^y mm^ 

3-269084-^<&fg) , p-7x::^U>i^'r5>|^^(*:, ^ 



(!^m^4-129271-^ii^fg) , \^\y=-/\^\.Z^mmi^ 
T 5 y«**1gSffll[^ Lit-fb^ (!^m^4-175395# 
^fS ) . >'ST'3ii^#iST 5 y i-^y 

Lfz^rnmi^T^y {^m'f-A-264i&9^^^m . 

'J /UlSitSr^-t S^#]Ki^'T $ y ( ^^¥4 -290851# 
i^fg) . '<.>'>'0P:7x::i;Mk-^ (!^m^4 -364153^ 

'jkm) . y/\^^i^ymx'mTsy?:mt^Lfzi,<7> m 

i3^5 -25473-^i^f8) , hVT^yit-^ mm^5-2 
39455-^^18 ) , t:^ tr l> i^/l-T 5 y b'7 X ( # 
BI^5 - 320634-^^$g) , N. N, N- bU 7x-;^TS y 

f^#f^ (:^^^-i972-^^fg) , y:cy^^i^ymm 

i^-r^S^mmi^T^y (!|^ffl^7-138562^) , i^TS. 
yyji-,UyJii-yhVi^ym^f*i (!^ia¥7-252474 
^) mz^^tl^^mmTS.ym. a-^9^>V^:ty 
X yaXX/a, co-:y^^i^)V-a-:^9^>\^^:^y :sLy 

(Adv. Mater. 1997,9,N0.7,p557). ^drl?" KrV;PK 
■ri^^::t7xy(Angew. Chem. Int. Ed. Engl. 1995. 3 
4, No.3,p303-307), 2.8-i^''sdri^;l/^^Tyx^ (2.3-b:6, 
7-b']>''f-:tyx y(JAG,Voll20, N0.4,1998,p664-672) 
m<^^^J^^^y a^yVC^^. .-Kl^t-U— /l^ (K. Murak 
oshi et al., ;Cheiii. Lett. 1997, p47lX. " Handbook 

of Organic Conductive Molecules and Polymers Vol. 
1.2,3.4" (NALW/^, WILEYtiJiiS) {ClBm$ilTV>-?.;K 

HXx^^cr>wmw^ !jfy( p-y 3L-\^y\L=.vyy *>i 

;KD^>i'7xyt>J:t/-e<^^f4:, .-Jfl>r-l>yi5 

(^-yp) tftjIW^lC(5Nature,Vol.395, 8 Oct. 1998, 
p583-585{CieSJ$n-C ^^.g. XoiZ Y-J^y h V"<JVi:^ 
yVvi~)V'^hfzi^\,zV^}x (A-yu=^y sL—iv) T 
5 - '^A's^r-i^^' our y^^:^— hcoi d >- 

yi^:^)v^^^^^it-^m^m'aLfz^. m^m^\>^ 

«>tCLi((CF3S02)2N)<7)J: d^m?r»lLTt>tg*>^V\ 
[00821 LT 2 il D O 

-y\i^\¥w&=?^^m±.<.zm.mmM^mm s 

[00831 B!|^c^^^om?t^aj)iic0M^3i^V.:^^i: 

n^i. ^m^mfuzLxf^^mmzwsk-thmkTu 
■^xmmx'^ h , 

[00841 ;^5\:<7)«^t^i|)jitctJi,%T{i 



(e0))01-143771 (P2001 -7F7 1 



C 0 0 S5 ) Am^ttr^t^m^, mmtx't^j:\,^mM 

■sim^j:mMm¥tm(^^ii^n^izx 'oiEimmm 

mizj:K>mmt-ti>zti)^x*)ntL\<\ z(7)Xoizm 
n^yj^immt'^jim^mz^ om:KmiR-ttiiix 

p. nmizm^-^hmMmtrnt txa^m mx.iSQ 

m) ifmfhix^. m^L^^nmrnfAumMAt^mz^ 
itxx. ■iyi^^M.-xxw.^w.imm) x-hh. nm 

nmc^W-^it. mizmmt^j:\>^i}i. 3r>mm±l Ojtim 

WFX'hh^t-hm^Lw ^WMmx'hh^\t. ^ 

«i 5 n mliLhS m\:Xr(r)^mXh^ . 
t 0 0 8 7 } ^®fc3fe&^Jm-^:t4^fc:{4. M^Ofe 

mmi^-ti,zt^^^(^izntL\'\ nmmi}-^yt^x 
m^-^i>m^ii. Mmco^i^i:Lx:^'yx^mm^v 

[0088} nm(r>mmiz-:>uxii.mM^mm<r)ii^-x' 
mLtzXoiz. mm^mm<D±izn-^'ti>m^t^iz^ 
mimm-t^m±izii^-t^^ff)2moh^, v>-r 
ticom-^i,. Mmt<7^m'i^mmm<^mitzj: o, 
mm:. mmmm±tfzimmimfk^^mm±izmk 



i r>mwMt Lxmt^i^titim^^m'^h-^hzt^ 
x'^^. i^. ^mmm^mi^(^m^izii. -e<^±tc 

Dm<7}^mxicm^mm-h z t ^n-^ i> . 
[ 0 0 8 9 1 $ i^mmm<^mm^i^wt fznn 
m^m^-thm^pizmmmmtcrMm-^. 

m^^mizxmm^m^^^^. m^^mmi'^}^ 

m^:^^^xhfi-'j3ymt^mLx>^^h, tfz. zti^ 
(Dmmii'tc^mAiziy}. mm'^mm-f^j:t'<7>^m 

[00901 <!f:iz:^^m(7mm^mm^^^^i^<^^±m 
m.mizmm-t&^(r>-tjmmiixr/'i: -jummz 

li. m^iziiiMLfzyt'^smm'iF^mmtmtx' 

$>^^K m2tt:i±m3iz^-tidizsmz^h^tm^ 

3fe<^AI>f7!)^'^Sg=5r«it [02 ( a ) ( d ) , 03 
is) It. M-ffi*>4><o;^T5FII=5:^'^r m2 ( b > 
(c ) , 113 (e )• ( f ) ] X'h^, 

[ 0 0 9 1 1 02 ( a ) mmmmm 1 2stc. 

fe*is«T i lot. mm^mm 1 1 1 
-fr7^:iiitT'$)i.. 02 (b) msmmi 3±^z-^ 

^JSU-H9$rm{t, $';>{^SBfl^m«l 2^ISft. T 

3\^m 1 4 . fe^^ar i o^m 1 0. mmmm 1 1 

iEKt^^^^jfeS)^. 02 ( c ) ^mmi 5±i,z 
^(^iz^mms^^L. T3\^mi4^ifYLx^mm 
T i 02® 1 0 s-^ft. ^fyizmmmm 1 1 t^B^ 
mMi2t mf. -mz^m o~¥9 ^mnzm^m 

02 (d) {4, mmmii 3±iz-u±mv-]^ 

9 Sr^ft, $ ^>{=^BJ#me 1 2 t:mnt:i,<D<7)mzT 

4 fcfeSiS«Ti 02®1 Otm?^S&ffll 1 
i:$::frtt$-tf:^v;*iji-CS)^". 03 ( e ) li. mmmmi 

3±i,zmBMmmmi2i^L. T3\^mi4i-ffLx-& 
mmr i o^m i o sr^tt. § '^.cm^^ijii 1 1 a 

lijtTS)!., 03 ( f ) (4. ^mmi 5±iz-^mm8 

^^L. T?l#® 1 4 $::frUTfeS®«T i O2® 1 0 

irWiif. $ <^(=€4^ibii 1 itsxtm^mmmi 2 1: 
3 ( g ) J4. mmmm 1 2 i^-t^mBmu ism 
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tC, SB^mttSl 2^l%li}tcLT. T?l#®14, -fe 

^ijR^T i o^m 1 otii:r/^^mm 1 1 ^ift^^-^ 
[0092] :^^B^^mm^±mmm<^'f:i^^-fu 

=ti^sL-fummmmmm>mmmm (w^y izx 
mmRX'^ s . ^^M<7)m^^mm-~imx'^ >^^-/u 

[ 0 0 9 3 ] 114 commi. mmmi 1 3«D-:^rco®± 
izmBMmmm i2^^t. ^<^)±twT^i 1 4 . $ ^> 

tcfe«fS«rT i O^m 1 0, 1 sax 

t^f^S® 8 SriSft/i-fe^USr* i^j^-Mt Lfzio(r>X'h 

0 , ^Bfl^ 1 3 (r)m5(mi<z\,twMm]tm 1 1 t^m-n 

{%(^xmmx'hh^^m^ \ 3rab&>i5>^;ti:#<^ffis 
[0094 ] X— >'N-:^hu— ^^>^r^r^^^'- 
mj^sMm:m.^fi.fz-$mkm.(rmz. -'^wmz^)\^ 
i^y)\'Wm\.zX'>xw^^tvi:i6^ . ^y^\,zwMM, 

(EVA) ^r^<or 7;?.^ >y Vim^ y >i 

tfz\imm^<Dmx'm\'^h:iti^x'^h. ttz. 

mA^mit^-t:i>:itizx^x^mm^t:n-^L. t^m 
(o^ms.^^j:<^zti,-^mx'h^. ^mmLcomm 

m^(oyu-M,x'^yv>( -y^mzm^L. ^[mmut 

[0 0 95] tfz. -t)i^^cr>i><7y^^mm. ymma 
xx/m±mnz^mt<r>mm^m^^tiii. *ffio_htc;j; 
^mM^mm-?>citi>x'^?,, cLff>idiz. mmst^ 
'^im^iz'^hitxm^^m^ ■ wmi:n->j!:s&w& 



[00961 x-v'N--;?. h u- h r<7>:*:^m?fi^ 

yhmm^r^/i^h^t y^^rmxmm l^** 4> . ^(r>±iz 
mzfrnrnm Lfzm. ''^mmwLtfziimm:^^<-im 

[0097}-:^, Vy^xhu-hi^-(y°(r)^. ms. 
m^mmi}- (:>m 0 tii^tifz^^m.%:^)\^ h :=> y^^m 
x-mkLKcij^f^. ^<r^±iz-^j]^^-t/i^mmo-m 

■ m±timt^izm}mmLtzik. yoyh:^^^-im 
mimizyu-j^^-^ yhLximth^itif^T^ 

I.. 

[ 0 0 9 a ) ®4 tC* LtzW^CO=f:-Jsi.-Mi. 

u±izmmm ■ ■ mm^mm ■ mmmma^^ 
i^mi)--^^mBX'mn^fihXdi>z. -y^-m 

w^. hh\m^'^9~ym^t.tz\iimx'mm\.fzmz 

U—'*f—X^^-^\iyy-^y°'^X'?CVM (Solar Ener 
gy Materials and Solar Cells, 48, p373-381^fcfS 

«i> trziimm<mim^m^j:}::(^:fj'mx'^'^:$'-~y 
y-th^tifiT^. ^fit>\.zx^fm.<r^'j^-H'mm. 

[0099} \:xfi<z^<^m,(^n'^:Lm.\z-y\.^xwmt 

!>. m±mmtLX\i. mVzcr>EVA {:^^uy\i-jU 
T-fer-b ) '^y y'ftlz'-'J'fy^^tTyOfm 

flg?g-^. y-()\^j^^cr,EVAm. mm^n-^ mw& 

(Dnmizm tm^ ^j:m^i^i^m^mx'h^. 

1 0 1 0 0 ) ztii^i:. ■^}u±izmm-ti>y3mk lx 

m±^(Dmiiz-^iyt. y^juj^^cDrnt^x-nm- 

[0101]*/::, mmy a 9-*M±«tciiALT3S 

'^klMtz 0 . 3t^^S:±{f ■& ^ i: *^*r# 
[01021 ^~J:i.-M\mhWmkW[syV—J^>:.<T> 

[0 1 03] 3d%^tLTPET • PEN^c7)nj}Stt 

(r>nz^)Vkimx.fz'{k. ±!2<7):6^T'jSML-c$tjt« 
[01041 ^^-m^^LVfhfz^. ^i^'jL-zKoatJR 

[0105] tA:. -b/KTJ^tB^^^l—b'y^tJttiT^ 
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[0 1 06] fimS&^SriffS^yjKli, 3eS:a5fe^< 

(i. 3t?^^srMffiw®L/im. Ag^A 1 m^mm 

{iA 1 -T i Lxm^h:fjm. 

[0107] ^m^^±if^tzibizii. ■t)mmm& 

[ 0 1 0 8 } -v--+:yT -f ^i^^mtt^??:? i^^i^ 

[0 10 9] *ry-7-:7-f;PA^i:'t07P^>'r;PS^ 

f^'ti^MX-^h. iJt. Solar Energy Materials andSo 
lar Cells. 48. p383-391iBK«0 rsCAFj tmtl 

^=ei^^-fmiMb't^zti:^X'^?>, 

[0110] yi'^i^y'fu^mi^<7)immm.x'it. witz 
ztii: mm:ff^:^mzm^m txmm^h z t i>x^ 

[0111] 

izmm-fh, )^kT(r)mmx'\t^'mmmm(r>^wtL 
X nm.^mw<7>T i Oicrmm-irm^^ti. 
[01121 mmm i 

W-^i. 9rfim<r>*kr)Vi]^)^=7X(rmmz^ cvds 

-x>fyj/L. IS^eoOnm, Mffiln;*^2 0Q/n, 
( 5 0 0 n m ) *i8 5 XX'hh . ^miSZLSf-fb 

[0 1 1 3] 2. T?I^Jf (^f*:*:t<«^«cJi) 

^ 1 tciemoW^^-eiX'fixa i tciai5iO:^i£{c-c . ^ 

[011413. ~mt^^ yfk^^mpffimcrn^m: 

C. J. Barbe^><?)J. Am. Ceramic S 

o c . 80^. p 3 1 5.7(omxizMmcomik:mtzm 

W ^^:^^mtZ^^-^J^'fh=^-(Vy'a:ti:3ti^\^i: 

fflv\ ^-h^ ]y-y'^x<7)m'^K^cr>i^^ 2 3 o-c 
(cift^ LxzMit^^ >m. 1 1 ««%o-K'(k^^' y 



■i x\mi oxmx'h-ytz. z<r>^msnzzi&it^^yvi 
o, 00 0. ftp^e^s) $rg^DL. m.-^Lxm^m^ 

[011514. ^^\m\.tzzmt^-!^ 

m 

±xi2xwmLtz-v^\^mi^^hm^mw&.mLcniT 
5i#«±tc. 3X'j!mi,fzmmLt:Y^'Sf--:f\^-vm 
xeou m</)m?i-Tmm l. 2 5 •ct- 3 0 -^^m ltz 
m^x'4 5 o'Cizx 3 o^^hmb^l/c. 

Jbo/c, ±ie«®$:H5-f JE:T-4'tcJR»?ajUl 2 0*C 

(■fe^3 X 1 0-«^;l-/U y h/t'. mm : 2 -7°o>'nV 
fc4 0-C-ei 2^S?*atit. feSO^L^:;i^ 

i-ei. 5 X 1 0-3^;l'T'*>-:>7^C. 

[011615. ^mm<^>im 

m(2cmXl. 5cm) ^vItlfc|5lt:.:;>c#$C'5>Pt®« 

ASx'^— 9-- (j?$20;um) $:^^•c^ :^ia:^r6itc 
--'WLfe. <ji:c. :^^-v-<mmizmm<^^}<iii:^ 

1 : Li I : I2 : t -7'^;Ufl>>''y= 3 0 : 6 : 

1:0. 5:5 (MM.it) ) s>i.v'>{i. M^mmmMM 

MO (Y7-2:Y8-1 : l2=15: 35: 1 
aJt) ) iL^Zt^tz. 'Srfc, it-^litTrnzTT-t 

mikxhi>, z<7)j:oi,zLx. ^mm^m2cmix 
hri.mnzm Lfzm^mm^<o i: *3 o . mmM^yx 
1 {)(fyxi±izmmmm2i}imm^tifzi>(r>) . t3\ 

i^wmtrzii^ti^m) 14, Tio^mm 
3 . fe^s 4 . mm^mm 5 . ^^meaxi/^t^^' 
^x7ifimizmm^tit:^m.mi:m^^xtz imi ) . 

[0 1171 

[-fbi3] 
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CH3 

II ®>-^H 
I 

C3H7(n) 



[0118)4. ^m^mm<^mM 

5 0 0W<0^-ky>'7>'r ('>i^:tmm) iZim^z^S. 
juU—i^B vmWS.y ^ (Oriel ttMAM 

1 - 5 D ) 2r^« t . •mM^<7)XWi%^m.ifi 1 0 0 mW 

h 2 38M) izT^ijLti. im<7mm^^^<7) 

Mzx 'o^if>hnt:^mm<mikmE(voc)i5Xxm^ 
^(v)^-^LxmnzMmLfc. 
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[0120) TTIP:^:? W Vrnd^^^f K?§?S[ 
7hO>NSi-500 : B*W«(«=>Sg^il'(taiS7§?g 

[0121] *^BgiOT?l#®«SEM{amJ: ^m^tc 



OniiilC$>S t<0(eajxJf 3tm?fil06~108)*«-e/mTOt 
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a^^fzitK mtri02b<D2m<7yT3\tmmmmium ei(2cmxi. scm) ±iz. m2iz^LfziEf[Mm 

^wifm< . ■m^c^m.m^^zauxmifzmii m\>^tc:-mMmnm^TW,z7fct, -f- lx . mm 1 1 

t^/v:3t«?ft«i. mu^^-t^nsm<s)^m\^fz%mMi: [0124] 

0 hmhmzm^mzmix v^/^. [-ft 1 4 1 
[01221 mm2 



m^Ltzt^. mx.m%mm. 107. iiov^-mts? 

TiOz (3tm?l!lll0) tSiOj {.%mM\mtX)±^ <mir>^j: 



tnm^z^mLfz, 

[0123] 2 . %mM(r>mkt^^m 





[0 1253 
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[01 26} TTIP:f-;5'y7'h^'f V^o^^i^H^JK 

[0127] ^2 c7)3t«m201tCik«?L. *^BB^0T5l 
#®2r^Jt 7^:203 . 205, 207t5V^^^it,gBJ!rtlE, ^ 

m^WL\'rtz7SA. 206, 208(4V^-riX«>B3Scm£E. 

(Cul) ^Wi\^fd(kmcrmtiK W^O]E?L^3M«f4^fflv^ 

3, 205, m)\^-fix%j^m^%ii^^<h>ixtz. ±ieiiMM 
[0 1 28] 



[02 1 ^«?ftco«*W=5r*ifigM**-tfflTffl®T'^S. 

[03] %mM<7m^t^^j:mm\t:^-tm\mx'hh . 

[^?-^<^IMBfl) 

1 ^«14;&'7X 
Ti OzJi 

feSij5«T i 
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